Watershed science traditionally refers to the themes of hydrology and water resource management. Watershed science has been experiencing a rapid evolution that thrives on a forceful superimposition of multi-discipline and innovative earth observing and information techniques. The water and its interactions with other systems in a watershed is increasingly becoming a focus in scientific communities, and several new disciplines such as ecohydrology, ecoeconomics, environmental hydrogeology and hydroinformatics have emerged in recent years. From a water-soil-air-plant-human perspective, an integrated study should be implemented regarding a basin in its totality; this new science is called watershed science (Cheng et al., 2014) .
vational data have been realized through employing wireless sensor network and other new technologies. Simultaneously, the observation and information systems have been highly integrated, which provides a solid foundation for establishing a research platform to foster watershed science. Bogena et al. (2015) introduced the Eifel National Park integrated observatory in Germany, within the terrestrial network of observation (TERENO). The TERENO is to foster the understanding of water, energy, and matter fluxes and their biological and physical drivers within the river basins. To improve the understanding of the post-deforestation changes in ecosystem functioning under deforestation experiments, the key experimental network and observatory research in the Wüstebach catchment in the Lower Rhine Valley have been presented. Koike et al. (2015) introduced a prototype GEOSS (Global Earth Observation System of Systems) that integrates the information infrastructure and ecohydrological modeling for water resource management in several river basins with different climate regimes in Asia. The system is based on integration of data from earth observation satellites and in-situ networks with other types of data, including numerical weather prediction model outputs, climate model outputs, geographical information, and socio-economic data. The structure of the system contains the cryospheric process, dam operation optimization scheme, and a set of tools for climate change impact assessment to generate relevant information for policy and decision makers.
The Decision Support System (DSS), which is established on scientific models, is critical to achieve the Integrated River Basin Management (IRBM). However, few examples of effective IRBM are found because of the quickly changing environment and the lack of integrated scientific support framework. Cai et al. (2015) provide an overview of the major challenges with IRBM, the promising scientific approaches for the implementation of the IRBM, and the areas of research required. They focus on important issues and experiences in China, notably in the HRB. Novel research is expected to draw together disparate disciplines into an integrated scientific framework, upon which better modeling tools, integrated observations, effective cyber-infrastructure support, stakeholder involvement, and decision-making support can be built. A new generation of the DSS and implementation of the IRBM are expected with the development of better modeling tools, stakeholder involvement, and decision-making support tools.
The papers included in this Special Topic are included in, but not limited to, the themes above. We hope this Special Topic published in SCIENCE CHINA Earth Sciences would stimulate further academic exchange and discussions and contribute to the better understanding of the emerging watershed science.
